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Y Tuts bulletin on paddy cultivation is the first of a series 
which is planned to contain the results of experiments 
_ carried out with the chief crops of Mysore on the Experi- 
mental Farm. Formerly these results were published in 
the Annual Reports of the Department ; but, it has been 
deemed advisable to publish the results connected with 
) each crop separately, and only after such results are 
sufficiently numerous and concordant to allow some prac- 

tical conclusions to be drawn from them. 
/ In the minds of many, the chief object of an Experi- 
ioe Farm would seem to be simply the growing of the 
various crops of the State so as to produce a maximum 
yield. This, I may say, is an entirely erroneous view. 


ioe ‘An Experimental Farm, if properly conducted, should be 
,, ‘utilised for growing as many of the different varieties of 
f a given crop under as many different methods of cultiva- 


tion and with as many different systems of manuring as 
| practicable, so as to ascertain what are the most suitable 
Wie varieties, the best methods of cultivation and the most 
economical systems of manuring for conditions existing in 
the State, or in that tract of the State in which the Farm 
) is situated.) Needless to say such work can be satis- 
. factorily done only under careful scientific supervision, 
. otherwise the results obtained are likely to be useless, or 
even decidedly injurious, simply because they are incorrect 

and misleading. 

After the above remarks it will, [ trust, seem strange 
to no one that many of the results given in this bulletin 
show yields per acre that are quite low. In this connec- 
tion it should be pointed out that the obtaining of a high 

pra in any crop is only desirable when the method of 
obtaining it is a profitable one. This, of course, has 
special reference to the use of manures. As will be seen 
in the body of the bulletin, a large increase in the yield of 
paddy can be obtained by the use of expensive artificial 


iv 


and other commercial fertilisers. When, however, we 
find that the cost of the manures far exceeds the value of 
the increase in the crop, we see, at once, that such 
manures cannot be recommended. In the case of paddy, 
as in the case of most of the ordinary crops of Mysore, 
the value of the produce is comparatively low and this 
necessitates our applying manures in the cheapest form 
possible. Another factor which may be only too. easily 
overlooked is the fact that our recommendations must be 
applicable to raiyats and landholders whose capital is very 
small and who are, therefore, unable to bear a large out- 
lay for manures, even were it established that they would 
thereby reap a fair return on their money. 

All of the above considerations have been taken into 
account in preparing this bulletin, and experiments which 
are now being planned for the future are being planned 
with a view to meet these conditions to the greatest ex- 
tent possible. 

I need hardly point out that this bulletin in no sense 
pretends to be an exhaustive treatise on paddy cultivation. 
It simply records the results of experiments already con- 
ducted with the conclusions which may properly be drawn 
from them. It is hoped that these conclusions will appeal 
to those interested in paddy cultivation in the State as 
being practical ones. 

Demonstration work in connection with paddy cul- 
tivation has already been begun and, as will be seen in 
the Appendix to this bulletin, the results obtained are 
very promising. 


Siortary sore | LESLIE C. COLEMAN. 
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Ploughed dry and sown dry 
with sprouted paddy 

Ploughed dry 8-in. decp and 
transplanted 


Not yet standardised 


Plate rs. 


Ploughed dry and sown 


broadcast 


Rotation with Bengal gram 


Manured with saltpetre 


Ploughed dry 8-in. deep and 
transplanted 


Green manure—sunn hemp 


Manured with saltpetre 


Rotation with Bengal gram 


> y 4 lt wa 


Seed selected by salt water 
method 
Not yet standardised 
Not yet standardised 
Seed selected by salt water 
method 


Manured with castor cake 


Not yet standardised 
Not yet standardised 


Manured with complete 
artificial manure 


Ploughed in puddle just 
before transplanting 
Not yet standardised 


Manured with complete 
artificial manure 


Lee eo ~~) 


Ploughed in puddle just 


before transplanting 


Not yet standardised 
Ploughed dry and sown 
broadcast 
Ploughed dry and sown dry 
with sprouted paddy 
Not yet standardised 
Not yet standardised 
Not yet standardised 
Ploughed dry 4-in. deep and 
transplanted 


MAP OF PADDY 
EXPERIMENTAL PLOTS 


EXPERIMENTS ON PADDY CULTIVATION 
DURING THE YEARS 1909-11. 
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Previous to his retirement in 1908, Dr. Lehmann, for- 
merly Agricultural Chemist to the Government of 
Mysore, planned certain important experiments on the 
cultivation of paddy. The nature of these experiments is 
briefly described by him in his last, or 9th, Annual Report 
for the year 1907-08, pages 19-21, where he also indicates 
the various numbered plots that are to be used for the 
different experiments. 

These experiments have been carried on ever since 
his retirement and the number and character of the re- 
sults obtained now warrant their being published as a 
bulletin of the Department. 

Before recording the results obtained, it will be well 
for us to give a brief survey of the nature of the experi- 
ments and the character of the plots used. 

In his 6th Annual Report for the year 1904-05, Dr. 
Lehmann has given a plan of the wet area of the Farm 
and, on the accompanying map (Plate IT), the area set apart 
for paddy experiments is shown, as is also the way the 
plots have been used for the various experiments that 
have been carried out. As will be seen, the area is divided 
into two ranges, Band C. The individual plots contain 
each one-tenth of an acre, the smallest amount of land 
which may be considered sufficient for field experiments. 
The plots are fifty links wide and two hundred long and 
are separated from each other by permanent bunds three 
feet wide. These bunds have, for primary object, the 
prevention of the lateral spread of manures in the irriga- 
tion water. Hach range and each plot can be irrigated 
and drained independently of the others and this practice 
is, of course, followed in all experiments. 

Previous to beginning the experiments, five crops of 
paddy were grown under as similar conditions as possible 
to test the relative fertility of the different plots. In the 

pore ra Os B 


fet 


2 EXPERIMENTS ON PADDY CULTIVATION 


case of the third crop, practically no grain was produced, a 
phenomenon which has been reported from various parts 
of Mysore in unfavourable seasons and the cause for which 
is, at present, not known. ‘The results of the remaining 
four crops were used in ascertaining the relative fertility 
of the various plots and only those plots which showed 
the greatest amount of uniformity in yield were used for 
immediate experiments. The others have since then been 
kept cropped under similar conditions, with the result 
that some more of them showed sufficient uniformity to 
be used for experimental purposes in 1910. As the ex- 
periments conducted on these latter plots are of great 
practical interest, the results of them are included in the 
present bulletin. The methods of standardising the ex- 
perimental plots have already been discussed by Dr. Leh- 
mann in his various reports, so nothing further need be 
said here on that subject. 

The experiments that have, up to the present, been 
carried out deal with the following questions :— 

1. Cultivation experiments dealing with deep and 
shallow ploughing, ploughing the land immediately after 
harvest as against leaving the land unploughed till just 
before transplantation, sowing sprouted seeds dry, broad- 
cast sowing and transplantation. : 

2. Manurial experiments dealing with the use of 
artificial manures, castor poonac and green manures. 

3. Rotational experiments dealing with the rotation 
of paddy with an unirrigated crop. 

4. Seed selection by means of the so-called “salt 

water method.” 
\ 
CULTIVATION EXPERIMENTS. 


(a) The effect of ploughing the land immediately after the 
crop is harvested and then puddling just before the neat 
crop is planted as compared with that of puddling 
without any previous ploughing. 

The common practice in most maidan parts, espe- 
cially where two crops of paddy are grown in a year, is to 
leave the paddy land untouched after the harvest of a 
crop and to plough it in puddle just before the next crop 
is transplanted. On the other hand, in malnad tracts the 
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oppos te practice of ploughing soon after the harvest of 
the crop, or at least a considerable time before the next 
crop is put in, commonly obtains. 

General agricultural experience both in Europe and in 
America, especially in regions of scanty rainfall, as well as 
observations made in India, point clearly to the wisdom 
of ploughing the Jand some considerable time before the 
following crop is sown in the case of dry crops. The 
practice known as autumn or fall ploughing in Europe and 
America is an example of this. In India, the carrying out 
of the practice, especially on red soils, is frequently, if not 
generally, hindered or prevented by the fact that there is not 
sufficient moisture in the soil after the harvest to allow of 
ploughing. Experiments carried out with ragi (Eleusine 
coracana) on the dry area of the Experimental Farm here 
leave no doubt, however, that ploughing several months 
before the sowing season yields more satisfactory results 
than ploughing shortly before the seed issown. Similar re- 
sults have been obtained in other parts of India. Whether 
the advantage lies in the more thorough aération of the 
soil in the former case, combined, as has been suggested 
by Howard, with a destruction of injurious soil organ- 
isms, remains as yet to be established. It seems probable 
that a more thorough storage of moisture together with a 
more perfect physical condition of the soil is the chief 
factor in accounting for the advantage of the former prac- 
tice. While it might be supposed that a similar practice 
would be advantageous in the case of an irrigated or 
swamp crop such as paddy, it by no means follows of neces- 
sity that such will be the case. On the contrary, it 
might be supposed that, as the physical conditions in a 
paddy field are so different from those in a field under a dry 
crop, the method of preparing the soil found most suitable 
in the one case might prove unsuitable in the other. As 
a matter of fact, the accompanying results of experiments 
(see Table I) extending over two years show clearly 
that ploughing in puddle immediately before transplanting 
yields better results than ploughing the land some months 
before transplanting. 

The results contained in the accompanying table 
call for certain comments. The yields are given in 
pounds of grain per acre and represent, in each case, the 
average from two parallel plots. The plots used for this 
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and for all the other cultivation experiments were manur- 
ed with white castor cake at the rate of 600 lbs. per acre 
(about 36 Ibs. of nitrogen) for the first crop only. The 
subsequent crops received no manure and this, of course, 
accounts for the much lower yields in the last three crops. 
The reason for not manuring these crops is fairly obvious. 
The object of this, as of all the cultivation experiments, is 
to ascertain the effects of the special methods of cultiva- 
tion on the crops and had manures been used there would 
have been danger of the effects of the cultivation being 
masked by the effect of the manures. 

The yields in the columns marked actual are calculat- 
ed directly from the actual yields of the plots. The yields 
in the other columns have been found by dividing the 
actual yields by the rates of productiveness of the corres- 
ponding plot and taking the average from the figures thus 
obtained. As these second results take into account the 
original fertility of the land, they are probably more accu- 
rate. It will, however, be noted that in each case the 
actual as well as the calculated yields on the plots plough- 
ed in puddle have been in excess of those from plots that 
had been ploughed immediately after harvest. Where 
we take the actual figures, we find that in only one case 
(that of Chintamani Sannabhatta for 1909) is the differ- 
ence comparatively slight. In this case, however, the 
corrected figures give a difference of 25 %. 

Altogether the results must be considered as decided- 
ly conclusive. Their conclusiveness is further established 
by the figures obtained for plots which were ploughed dry 
eight inches instead of four inches deep and which were 
also always inferior to those ploughed in puddle. 

It may be noted here that these results are quite op- 
posite to those originally anticipated by us and by intelli- 
gent raiyats and landholders who have been interested in 
following the experiments. 

Lonsdale in his bulletin on “ Improvements in Paddy 
Cultivation” (Department of Agriculture, Madras, Vol. III, 
Bulletin No. 61, p. 6), reaches results quite different from 
those obtained here. He states as follows :— 

‘Except on very sandy and very poor soils, the dry 
cultivation of wet lands has been found to have a very 
good effect. If ploughmen and bullocks can “be spared 
from the work of threshing, carting grain and stacking 
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straw, the plots are ploughed immediately the crop is 
taken off the ground, provided the soil is not already too 
hard. If this cannot be done, the land which is not culti- 
vated with Kar crop paddy, is ploughed whenever there is 
an opportunity after the occasional showers which fall 
from the beginnings of April to the end of September. 
The main effects of this dry cultivation are :— 

“(a) More plant food is rendered available for the 
succeeding crop. 

“(b) The air gets into the soil which enables the 
roots of the paddy to go down deeper, thus making it less 
subject to drought and increasing the area from which 
the plant obtains its food supply. 

“(c) Weeds are destroyed.” 

It is to be regretted that Lonsdale does not give any 
of the data upon which he bases these recommendations 
and conclusions. Nor does he state whether different 
results in this regard have been obtained with different 
varieties of paddy. It seems quite possible that, with 
some of the so-called dry land paddies, which require much 
less water for irrigation, better results might be obtained 
by aérating the soil in the way suggested. The soil in the 
paddy plots of the Experimental Farm here is not very 
sandy nor is it naturally poor although continued cropping 
without the addition of manure, as has been done in these 
particular experiments on the Farm, has, of course, tended 
to reduce the yield greatly. 

In this connection, it is interesting to note certain re- 
sults obtained by the Madras Department of Agriculture 
on their Experimental Farm at Samalkota. (Scientific 
Report of the Samalkota Agricultural Station for 1909- 
10, p. 17.) This report states: ““A new experiment to 
test the effect of puddling was carried on in Fields 
Nos. 28 and 29. Owing to shortage of cattle labour at 
the time of transplanting, fields are occasionally ploughed 
dry and, when water is available, it is simply let into the 
field and transplanting is done without further puddling. 
Comparison of this system, which is not resorted to except 
in special cases, shows its inferiority to the system of 
ploughing the land in puddle and subsequently transplant- 
ing.” The report gives no information as to how long 
this dry ploughing was done before the transplanting took 
place, while the experiment differs from the experiment 


, 


CULTIVATION EXPERIMENTS 7 


carried on here in that no puddling was done before trans- 
planting on the previously ploughed land. However, the 
results are quite in accordance with those obtained here 
and do not agree at all with Lonsdale’s conclusions cited 
above. 

There remains, it seems to us, no doubt that, under 
the conditions existing in most parts of Mysore at. least, 
dry ploughing of paddy land long before transplantation 
will not yield so good results as leaving the land unploughed 
until the transplanting season and then ploughing in 
puddle. We have now to consider the possible causes for 
this marked difference. 

In seeking for a cause for this difference, we must 
consider all the possible differences which could have been 
produced in the two series of plots under the different 
treatments. Firstly, where the land is left unploughed un- 
til the transplanting season, opportunity is afforded for 
the growth of weeds on the plots and these, when puddling 
takes place, go to increase the organic matter in the soil. 
The amount of organic material thus added is, however, 
comparatively little and, under the conditions obtaining in 
these experiments, cannot have amounted to more than a 
few hundred pounds per acre and it is extremely doubtful 
whether this would account, at the most, for more than a 
very small fraction of the difference in yields noted above. 
Whether, on the other hand, the dry ploughing and accom- 
panying aération has had any effect on the humus content 
of the soil is a matter that can be settled only by chemi- 
cal analysis. Analyses of samples taken from the two 
series of plots as regards humus content have yielded the 
following results :-— 


Plot B 8 (untouched till puddling ) 0°63 % humus 


ee Ee ( do do O'aE YS 
» B14 (dry ploughed after harvest )0°53°% —,, 
5 AO 18i¢ do do ) 0°50 % % 


From this, it appears that the amount of humus is 
comparatively low in all the plots and no appreciable 
difference exists in the humus content of the two series of 
plots. We see, then, that the injurious effects of ploughing 
paddy land immediately after harvest is not due to a greater 
destruction of humus resulting therefrom. 

Secondly, it might be supposed that the conditions 
on the ploughed plots have favoured the formation of 
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greater quantities of soluble matter than are formed on 
those left unploughed. If this were the case, there would, 
of course, be a greater amount of leaching in the case of 
these plots when they are flooded and drained. This 
would, in turn, lead to a more rapid impoverishment of the 
plots than would take place on the unploughed ones. If 
this actually plays an important réle in producing the 
differences of yield, we should expect to find the differen- 
ces between the two series of plots increasing as successive 
crops are taken off. We do not, however, find any evi- 
dence of such increase. In fact the results would seem to 
indicate that the differences are becoming less rather than 
greater. Thus we find the difference in yield for Doddabile 
paddy less in 1910 than in 1909 and the same is the 
case for Chintamani Sannabhatta. Samples taken from 
the plots of the two series have given the following results 
as regards the amount of soluble matter :—- 


Water soluble 
matter 
Plot B_ 8 (untouched till puddling ) ae 0°44 % 
eee wee do do oes 0°38 % 
» B 14 (dry ploughed immediately after 
harvest) “ig as 0°27 % 
Ob. : do do } ones 0°15 % 


Here again we find comparatively little difference 
between the two series of plots. Contrary to expectation, 
we find more water-soluble matter in the soil left untouch- 
ed than in that ploughed immediately after harvest. 

Finally, it seems quite probable that one of the chief 
factors in producing the difference in the yield is the al- 
teration in the bacterial content of the soil produced by 
ploughing it some time before transplanting. Soil Bac- 
teriology is a new science upon which very little work has 
been done in India. The work on this subject in Europe 
and America during the last few years has shown, beyond 
a doubt, that the micro-organisms of the soil are of im- 
mense importance to the agriculturist. To them, as to 
no other factor, is due the maintenance of soil fertility, 
especially with regard to the supply of nitrogen. The 
soil organisms are, however, by no means all beneficial and, 
under some conditions, certain ones among them may be 
the cause of serious losses of plant-food, while others give 
rise to very serious plant diseases. 
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Practically nothing is known with regard to the or- 
ganisms that are active in paddy soils when those soils 
are under cultivation and are flooded with water. It 
seems fairly clear, however, that, under such conditions, 
the organisms most active in converting manurial and 
soil constituents into materials most suitable as food for 
the paddy plant will be quite different from those that are 
active in dry land soils. That paddy differs decidedly in 
its food requirements from most dry land crops seems 
highly probable. Kellner’ and other workers m Japan 
have shown that nitrates are formed in paddy soils only 
very slowly if at all. Their work as well as that of 
Kelly® in Hawaii goes to show that paddy does not nor- 
mally take up nitrogen in the form of nitrates but in the 
form of ammonia, which is, of course, just the opposite to 
what normally takes place in the case of dry land crops. 

If, then, the conditions that normally obtain in dry 
soils are not to be found in paddy soils and if a process 
such as nitrification, which is almost universally active in 
dry soils, is entirely or almost entirely inhibited in paddy 
soils, we might expect that a sudden change such as must 
result from ploughing up and exposing paddy soils for 
long periods to sun and air might have a detrimental 
effect-on the micro-flora of the paddy land from which it 
would take some time to recover. Whether this is the 
really important factor in producing the differences which 
are Clearly brought out in this experiment could be defi- 
nitely decided only after a careful and prolonged bacterio- 
logical study of paddy lands and this must be postponed 
till a larger staff is available for experimental work. 


1 The work of investigators in Japan on paddy cultivation is of great value and has 
received too little consideration at the hands of workers who have been engaged ina 
study of this crop in India. The chief papers published describing the Japanese ex- 
periments are the following :— 

_ (1) Kellner—Agricultural Chemical Studies on Rice Cultivation (Agricultur- 
ae ge Studien iiber Reiscultur), Landwirtschaftliche Versuchsstationen, Vol. 30, 
p. 18, a 

(2) Kellner, Kozai, Mori and Nagaoka—Manurial Experiments with Rice (Diin- 
2 aly gat mit Reis), Landwirtschaftliche Versuchsstationen, Vol. 39, p. 861, 

891 and Vol. 41, p. 295, 1892. 

Toky (8) Kellner, Bulletin No. 9, 1891, College of Agriculture, Imperial University, 

‘0 


0. 
‘a (4) Nagaoka, Bulletin No. 6, 1904, College of Agriculture, Imperial University, 


Tokyo. 
& Daikuharu and Imaseki, Bulletin of the Imperial Centr. Agr. Expt. Station, 
Japan, Vol. 1, No. 2, p. 7, 1907. 
® Kelly, The Assimilation of Nitrogen by Rice, Bulletin No. 24, Hawaii Agri- 
cultural Expt. Station, 1911. This bulletin; in addition to valuable original work, con- 
an up-to-date summary of the work that has been done on the subject of the 
nitrogen nutrition of paddy. 
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(b) The effect of deep ploughing as compared with 
shallow ploughing on paddy lands. 


As Dr. Lehmann notes in his 9h Annual Report, 
p. 21, this experiment was begun on account of bis having 
noticed very marked differences in the growth of paddy 
where the soil had been dug deep as compared with that 
under ordinary cultivation. 

In the deep ploughed plots, the land was ploughed to 
a depth of eight inches with an improved plough. The 
other plots that are to be compared with these are the ones 
which are mentioned in the table on page 5 as having been 
ploughed to a depth of four inches. The results from 
these two series of plots are given in Table IT on page 
ij. 

As has already been Stated, the deeper ploughing has 
shown no uniformly or markedly better results than the 
shallower. In two of the crops, the shallow ploughed plots 
have yielded better results, in one (the first crop) the differ- 
ence is very slight, while, in the last crop, the deep plough- 
ed plots have given decidedly higher yields. In the light 
of these conflicting results, deep ploughing of paddy lands 
cannot, at present, be recommended as a general practice. 
As neither deep nor shallow ploughing long before trans- 
plantation has yielded as good results as ploughing in 
puddle just before transplantation, the latter practice must 
be recommended as a general cultural method in most of 
those parts where it is not now practiced. It must not be 
supposed, from the above, that improved ploughs which 
invert the soil, are not useful on paddy lands. ‘They are, 
in fact, of decided advantage, especially in cases where 
sreen manures and leaf manure have to be ploughed in, 
as the work can be done decidedly more rapidly and more 
effectively with them than with the ordinary country 
plough. 


(c) Broadcast sowing as compared with transplantation. 


Both of these methods of sowing paddy are com- 
monly practiced in Mysore, while drilling of the seed is 
also frequently done. It may be said, in a general way, 
that transplanting is the more common method of 
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planting in the eastern part of the State while broad-casting 
and drilling are almost universally practiced in the malnad 
and semi-malnad portions. There are various advantages 
attached to transplantation irrespective of its effect on the 
yield. Thus, where rationally practiced, it-allows for a very 
great saving in the seed used and does away with all ne- 
cessity for waste of seed in the thinning process which 
always follows broad-casting or drilling. In addition, it 
allows of the growth of a green manure crop on the land 
even where two crops of paddy are raised in the year, as on 
the Experimental Farm here, something which would be 
quite impossible were broad-casting or drilling resorted to. 
As against these manifest advantages, we have the disad- 
vantage of the greater amount of labour required for trans- 
plantation. Not only does the actual planting take a 
longer time, but we have in addition the preparation and 
sowing of the nursery. This is undoubtedly one of the 
chief reasons for its not being more extensively practiced 
in malnad and semi-malnad parts where agricultural la- 
bourers are often difficult to obtain. 

In connection with a discussion of the practice of 
transplantation, it must be noted here that the method 
usually followed is anything but a rational one. Raiyats 
and land-holders, when asked the number of seedlings 
transplanted in a single bunch in their fields, usually esti- 
mate it at about five or six. Were this actually the case, 
the amount of seed used per acre would be decidedly too 
great, but actual counts of bunches of freshly transplanted 
seedlings have shown fifteen and twenty per bunch as no 
exception. It is clear, then, that the raiyat, in most places, 
uses at least ten times as much seed per acre as he should, 
while a still greater waste of seed in transplantation is 
frequently to be found. 

There is by no means a unanimity of opinion as to the 
superiority of single seedling transplantation over the use 
of two or three seedlings. In the experiments on the farm, 
two have been transplanted together. 

The results of broad-casting as compared with trans- 
planting for four successive crops are given in Table III, 
page 13. ~ 

These results show a fairly marked increase in favor 
of the transplanting in one of the four crops; in two, the 
results show very little difference while in one broad-casting 
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has given better results. It must be remembered 
that in both these series the practice of ploughing the 
land dry after harvest has been followed. It seems quite 
possible that the difference from the two systems of sowing 
would have been more marked had the land been ploughed 
just before sowing and transplantation respectively, In 
the case of both varieties, the difference has been more 
marked in the second year than in the first. A fact of 


superiority of transplanting over broad-casting. Whether, 
however, the difference will pay for the additional labor 
in transplanting will depend, partly at least, upon how 
readily available labor is. A series of demonstrations of 


any appreciable extent. 

In the above experiment, the broad-casting was done 
With sprouted seed and on the wet land. 

An additional set of duplicate plots has been used 
for broad-cast Sowing sprouted paddy seed on the dry land 
previous to irrigation. These have yielded throughout 
results uniformly and decidedly inferior to those obtained 
by broad-casting sprouted seeds on wet land as indicated in 


the following Table IV. This experiment will now: be 


dropped. 


MANURIAL EXPERIMENTS WITH Pappy. 


The manures that have been tested are (a) green 
manure—sunn hemp (Crotolaria juncea), (b) castor cake, 
600 lbs. per acre, (c) saltpetre, 300 Ibs. per acre, (d) com- 
plete artificial fertiliser consisting of basic slag, 300 lbs. per 
acre, potassium sulphate, 120 Ibs. per acre and saltpetre, 


1 See A dix for the results of these demonstrations as far as they are available 
at the time Ten of this bulletin, . f 
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16 EXPERIMENTS ON PADDY CULTIVATION 


300 Ibs. per acre. This complete fertiliser, in addition to 
supplying the three chief plant food ingredients necessary 
in manure, viz., phosphoric acid, potash and nitrogen, also 
supplies a considerable quantity of lime (in the basic slag). 
For the first crop, we have no unmanured plot with which 
to compare these manurial plots, as all those which had 
been used for cultivation experiments were manured with 
white castor cake at the rate of 600 lbs. per acre. For the 
following three crops, unmanured plots were available 
although, no doubt, the residual effect of the original ma- 
nuring with castor cake must have remained to a certain 
extent for at least one season. The results are brought 
together in Table V. 

Tf we examine these results, we find that castor has 
proved the most efficient of all the manures used, with the 
exception of one crop (Doddabile paddy, 1910) where the 
results have been unaccountably low. As, however, white 
castor is an expensive manure costing from Rs. 55 to Rs. 60 
per ton, the increase must be very considerable to make the 
use of this manure profitable for a crop such as paddy. 

As, during the first season, all the plots were manured, 
we have no means of judging whether it was profitable or 
not although it seems probable that it was so. For the 
other crops, the profit or loss by the use of castor as a 
manure is shown in Tables VI and VI as is that in the case 
of the other manures that have been used. 

In these tables the cost of the manures has been 
taken from the actual prices paid by the Department, 
while the value of the increased yields has been calculated 
on the actual market price of the variety of paddy during 
the season under experiment. These latter figures have 
been obtained from a leading grain merchant in Banga- 
lore. City. They are probably slightly in excess of the 
actual prices received by raiyats. 

If we, first of all, examine the results obtained from 
the actual yields, we find that the greatest increase per 
acre in grain has been produced by the use of castor 
manure. This has given an increase of 520 Ibs. of grain 
per acre for one crop of Doddabile paddy and an average 
increase of 1,025 lbs. per acre for two crops of Chintamani 
Sannabhatta. When we take into account the cost of the 
manure ontheone handand thevalue of the increase in grain 


on the other, we find there hasbeen a slight loss on the first 
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crop, @ large gain on the second and a slight gain on the 
third giving a total profit of Rs. 24-9-0 per acre on the 
three crops together. 

The next greatest increase has been produced by the 
use of the complete artificial fertiliser which has given an 
increase of 640 Ibs. of grain per acre for one crop of Dod- 
bile paddy and an average increase of 427 lbs. of grain 
per acre for two crops of Chintamani Sannabhatta. When, 
however, we compare the cost of the manure with the value 
of the increase of crop, we find that there has been a large 
loss in each case, giving a total loss of Rs. 94-14-0 per 
acre for the three crops. 

Next in order comes the effect of the green manure. 
This has given a decided increase in outturn in the case 
of the one crop of the Doddabile paddy and in one of the 
two crops of Chintamani Sannabhatta. In the other 
there has been a slight loss. There has, however, been a 
total gain of about Rs. 3 per acre as a result of the three 
crops. It must be emphasized that these green manure 
crops were grown under particularly unfavorable condi- 
tions with the result that only comparatively little 
green matter grew and was ploughed in.” The difficulty 
in growing a green manure crop where two crops of 
paddy are taken per year from the same land lies in the 
very short interval between the two crops for the growth 
of the green manure. All of the above green manure 
crops were put in after the paddy had been harvested 
and the land ploughed. In order to get over this diffi- 
culty, the seed of the green manure crop is now being 
sown in the paddy one or two weeks before the harvest, 
thus allowing for about three weeks’ longer growth than 
under the system formerly practised on the farm. The 
result is shown on Plate II which is the photograph of a 
crop of sunn hemp grown in this way. This crop yielded 
cuttings at the rate of 2,600 Ibs. of green matter per acre 
or 1% times as much as the best yield given under the 
former system leaving out the first where a longer time 
was available for the growth of the crop. The above 
yields are forsunn hemp. Experiments on the use of cow 
pea as a green manure have also been begun and the yields 
of this crop have been decidedly larger averaging about 


' The cost of the sunn hemp seed has been charged for at market rates. Where the 
agr.culturist grows his own seed, the cost on this source will, of course, be less, 
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4.000 Ibs. of green manure per acre. The crop of paddy 
following this green manure is now growing and already 
shows the very beneficial effect of the dressing. We may 
safely conclude that, as even under the most unfavorable 
circumstances green manuring has proved profitable, the 
advantages of this practice are undoubted.’ 

We come lastly to the effect of the use of saltpetre. 
We see on looking at the figures that the effect has been 
so slight as to be quite negligible and that there has been 
a very great loss (Rs. 76-12-0 per acre for the three crops) 
| as a result of the use of this manure. These results are 
| in accordance with those obtained by investigators in 
Japan and Hawaii (vide supra, page 9 for references) and 
are distinctly opposed to the results published by the 


Departments of Agriculture in Bengal and Travancore. 

If we now turn from the actual yields to those cal- 
culated on the basis of the relative fertility of the various 
plots, we find a fair degree of correspondence with the 
actual yields. The complete artificial fertiliser and the 
saltpetre plots still show a very large loss, while the gain 
on the green manure plots has been increased. The only 
marked change is in the castor plots where the calculated 
increased yields in two of the crops have been reduced so 
as to show a loss which is about counterbalanced by the 
inerease in the other crop (Chintamani Sannabhatta 
for 1910). 
~ A number of valuable conclusions can be drawn from 
the above results. (1) It is clear that the use of saltpetre 
cannot at all be recommended. The results from the use 
of this manure have been practically nil, while its high 
cost (Rs. 26 per acre) would warrant its use for paddy 
only in case a large increase in the yield could be thereby 
produced. (2) While the use of a complete artificial 
fertiliser produced a decided increase in the yield, that 
increase was quite inadequate to pay for the high cost of 
the fertiliser with the result that a great loss was incurred 
in its use. But we see from the results of the experi- 
ments with saltpetre that this is an unsuitable nitrogenous 
manure for paddy, so it is possible that this artificial 
fertiliser might have had the same effect on the crop if the 
saltpetre had been eliminated and only the basic slag alone — 


_ . 1 See Appendix for the results ‘of demonstrations of green seen on paddy in 
Kadur and Eianogs Districts as well as for further results obtained onthe farm, 
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or along with the sulphate of potash had been used. This 
would have reduced the cost of the manure per acre to 
Rs. 10 (basic slag alone) and Rs. 17 (basic slag + sul- 
phate of potash) in 1910 and to Rs. 10 (basic slag alone) 
and Rs. 20-1-0 (basic slag+sulphate of potash) in 1911. 
If we suppose that both the phosphatic and potash 
manures have had a part in the increase of the crop, we 
see still that there would have been a total loss of over 
Rs. 18 per acre for the three crops while if the basic slag 
alone were responsible for the increase, a gain of about 
Rs. 8 for the three crops would result. We are, however, 
not warranted in supposing that the whole effect on the 
crop was due to the phosphatic constituent of the manure 
and must conclude, as far as our present knowledge is 
concerned, that the artificial fertilisers, while undoubtedly 
producing a decided increase in the yield, cannot be pro- 
fitably used at present on account of their high price. 
Even had the use of the artificial fertilisers shown a dis- 
tinct profit it would still be very questionable whether 
their introduction should, at present, be encouraged, as 
thereby the paramount importance of encouraging and 
extending the use of indigenous manures such as oil cakes, 
bone meal and green manures might be lost sight of. This 
subject has been very ably discussed by Messrs. Meggit 
and Birt of the Agricultural Department, Eastern Bengal 
and Assam, in a note on fertilisers presented by them at 
the last meeting of the Board of Agriculture in India. 
This note is to be incorporated in the Proceedings of the 
Board which will soon be issued; it should be read by 
every one who is interested in the development of agri- 
culture in India. 

From the above considerations, we see clearly that the 
greatest conservatism must be exercised in recommending 
manures for the use of raiyats. It has been rightly said that 
about the only record the average European or American 
farmer keeps is his bank book if he is fortunate enough to 
possess a bank account. He does not keep any accurate 
account of the cost of his various agricultural operations 
and trusts a good deal to his eye as to the results of a 
particular treatment, manurial or otherwise. What ap- 
plies to the European or American farmer, applies with 
very much greater force to the average Indian raiyat or 
landholder. One of the first results of a little agricul- 
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tural reading on his part seems to be the awakening 
of a strong desire to use so-called “scientific” ma- 
nures which are supposed to have some particular, one 
might almost say magic, virtue. These he may purchase 
at a considerable cost. Just as in the above-noted experi- 
ment, these may yield a very decided increase and this he 
will no doubt at once see. On the other hand, it is very 
unlikely that Le will keep any record that will enable him 
to decide at all accurately how much that increase has 
been. Even should he keep such a record he would have to 
base his comparison upon the crops obtained from two udja- 
cent fields and he has no sure way of knowing whether those 
two fields were, before the use of the manure, of equal ferti- 
lity. ‘The chances are, therefore, that he may be using a 
manure costing him Rs. 25 or 30 an acre to produce an in- 
crease in yield worth not more than Rs. 10 or 15 and still be 
under the impression that he is actually making money 
by the use of the fertiliser. We thus see that nothing 
can be more foolish than the distribution of artificial 
manures for so-called experimental use by raiyats and 
land-holders. The necessity of experimenting under 
scientific control before any recommendations are made as 
to the use of any artificial and other commercial manures 
is perhaps nowhere so marked as in India, and in India 
nowhere more marked than in Mysore. (3) Castor in 
small quantities, such as those used in the above experi- 
ments, has a very decided effect upon the yield of paddy. 
Jt would, however, probably yield better results if it were 
applied along with bulky organic matter such as green 
leaves but this, as vet, remains to be tested. Under such 
circumstances, the amount could, no doubt, be reduced. 
It can, in all probability, be used profitably as a manure 
for paddy, but further results are required to settle this 
point definitely. In all likelihood castor cake could be 
replaced by other vil cakes such as, hongay, neem, saf- 
flower, etc., but no experiments as to the-relative value of 
these various cakes as manures for paddy have, as yet, 
been carried out. (4) A green manure crop in the form of 
sunn hemp can be profitably used for paddy. Where, 
however, two crops of paddy per year are grown, satisfac- 
tory results can be obtained only by sowing the seed in the 
paddy some one or two weeks before the harvest. -Cow pea, 
which is now alsobeing tested on the farm asagreen manure _ 
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crop for paddy, seems likely to prove equally valuable. 
The Sesbanias (S. aculeata and S. Egyptiaca), which 
are extensively used as green manure crops for tea in Assam 
and which have been recommended by the Madras 
Department of Agriculture, have not made nearly so rapid 
a growth on the farm as either sunn hemp or cow pea and 
cannot, at present, be recommended. The same applies to 
several other green manure crops such as J'ephrosia pur- 
purea, Crototaria striata, etc., which have been recom- 
mended at various times. None of them has shown as 
good a growth as sunn hemp or cow pea, and there is, 
therefore, no reason for recommending their use in Mysore 
unless on the score of their not being so liable to be eaten 
by deer and other wild animals. This is no doubt a 
strong ground for testing such inedible leguminous plants 
as Crotolaria striata in the western part of the State 
where danger of damage by wild beasts is much greater 
than in the eastern part. 


ROTATION EXPERIMENTS. 


Paddy cultivation as commonly practiced throughout 
the State does not include any regular system of rotation. 
A certain amount of rotation is, however, practiced in 
some parts. 

The commonest rotation is, without doubt, that of 
paddy with sugarcane. As sugarcane is, where properly 
grown, amuch more profitable crop than paddy, the latter 
usually becomes of subsidiary importance, the most of the 
money for manures and cultivation being expended on the 
sugarcane. Such a rotation can, therefore, be better 
discussed in a consideration of sugarcane cultivation and 
its effects on that crop than in a consideration of paddy 
cultivation. 

Occasionally white jola and fodder jola (Andropogon 
sorghum) are grown on paddy land, especially when it 
appears likely that the water-supply will not be sufficient 
for a paddy crop. In this case, the jola is grown from 
February to June under irrigation, while the paddy is grown 
as @ Mungar crop from May to August. 

Paddy land is aiso at times planted with plantains 
(Musa sapientium) which occupy the land usually for about 
three years. This is practiced more especially near towns 
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where good prices can be obtained for plantain fruits and 
leaves. 

Transplanted ragi (Hleusine coracana) is also grown 
as a summer as well as a rain crop in rotation with paddy 
in some parts and avare (Dolichos lablab) is sometimes 
grown mixed with the ragi. If the avare is not ripe at 
the time for planting the succeeding paddy crop, it is 
commonly ploughed in as green manure. 

Garden crops such as tobacco, chillies, brinjals, tur- 
meric, garlic and onions are at times grown in rotation 
with paddy on soils that do not become water-logged. 

In localities where rice is sown in early May, Bengal 
gram, black gram, green gram and fenugreek are raised 
in the autumn and winter months. On the other hand, 
where transplanting of paddy is delayed until August, 
black gram, green gram, cow pea and sesamum are raised 
as an early crop sown at the advent of the Mungar rains. 
These crops are commonly looked upon as green manure 
crops in Mysore but, as the seeds are almost always re- 
moved, their value as a manure is very much lessened. 
This is commonly practiced in Mysore District. As these 
crops are grown immediately before the paddy, they might 
perhaps be more properly considered as catch crops than 
as rotation crops. In the same localities, horse gram, 
sunn hemp and niger are grown as green manure but even 
here a good deal of the green material is grazed off by the 
cattle. The question of the practice of green manuring 
in Mysore is discussed more fully in a bulletin on the 
subject which has already been issued.’ 

Under the Marikanave tank, almost every description 
of dry and garden crops is raised in rotation with paddy, 
the water rate being reduced when the land is devoted to 
dry cropping. 

In considering all the above rotations, it must be re- 
membered that the practice is not general throughout the 
State. Practically no definite information is available as 
to the effect of the rotations practiced. With regard to 
the growth of the leguminous crops, it is generally admit- 
ted that, even where the seeds are harvested, the effect 
upon the succeeding paddy crop is decidedly beneficial. 
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TABLE VIII. 


VARIETY CHINTAMANI SANNABHATTA. 


{ 
} 1910 } 1911 


Yield | Per- | Yield | poy | Yield 
per acre; centage gating jcentage |per acre 
actual lincrease lated ,2crease) actual 


| . 

Per- bs aoa er 
centage pore centage 
nereas| 1cr 
increase) jateq increase 


| 


| 


| 
Unrotated paddy 890 ots 1,020 on F. 2eBaO 1,530 
; | | } 
Paddy after Ben- | 1,385) 50 | 1,530} 50 | 1,545 15 | 1,770 16 
gal gram | 


as SN ee | 


To obtain accurate information on the value of a 
rotation of crops in paddy cultivation, experiments have 
been begun on the Farm. The alternate crop selected was 
Bengal gram. While the accom panying table (Table VIIT) 
indicates that the rotation has been advantageous as far as 
the yield of paddy is concerned, the fact that only two 
isolated plots could be used for the experiment made the 
growth of the gram crop an economic impossibility. 
Bengal gram is peculiarly liable to insect attack and the 
result is that, when it is grown on small isolated areas, a 
large number of insects become concentrated on these 
patches and the crop becomes almost completely destroy- 
ed. A change has, therefore, been made involving the sub- 
stitution of an irrigated variety of avare for the Bengal 
gram and as this crop is not nearly so susceptible to 
insect attack more favourable results are anticipated. 
The results so far obtained seem to indicate quite clearly 
that, at least in cases where two crops of paddy a year can 
be grown, the substitution of a profitable and ‘suitable 
leguminous crop for the winter crop would be advan- 
tageous. Just what leguminous crop would be the most 
suitable can be decided only after further experimenting. 


SEED SELECTION BY THE SALT WATER METHOD, 


The salt water method of seed selection is a rough 
and ready method of selecting the heavier and more per- 
fectly developed grains for seed extensively used in Japan. 
For this purpose, a solution of salt of a strength such that 
an egg to which a coin of about the weight of a three pie 
piece is attached will float in it is used. This is produced 
by a solution of approximately 1 seer of salt in 2 seers of 
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water. When paddy is immersed in this solution a goodly 
portion of it floats. This is removed and only the grains 
which sink are used for seed after they have been washed 
in water to remove the salt. 

The usefulness of this method is discussed in a paper 
published by T. Yokoi in the Japanese Imperial College of 
Agriculture Bulletin, Vol. III, No.5, p.42. The author 
points out what, of course, is obvious, viz., that the sinking 
of certain grains does not prove that they are necessarily 
individually heavier than the grains which float. It simply 
shows that they are denser. A small and dense grain would 
sink where a large and less dense grain would float. 
As a, matter of fact, in the case of paddy the denser 
grains are, at the same time, the heavier ones and this 
phenomenon the author explains by the supposition that 
the reason that a part of the grains float hes in the fact 
that those grains have not developed to fill up the en- 
closing hull which is formed before and independent of 
the grain. In this way, an air space remains between the 
grain and the hull and this causes the whole grain includ- 
ing the hull to have a lower specific gravity. 

That it is, on the whole, the heaviest grains which 
sink is shown by the following figures which give the 
weights of 400 each of sunk and floating paddy grains of 
each of the two varieties experimented upon here, viz., 
Doddabile Bhatta and Chintamani Sannabhatta. These 
were weighed after being dried to constancy. 


Doddabile Bhatta— 


400 sunken grains weighed... _... 92 grams 

400 floating grains weighed ... aes tye 
Chintamani Sannabhatta— 

400 sunken grains weighed ... ... 94 grams 

400 floating grains weighed ... Seethad aera, 


At the same time, it was ascertained that a very much 
higher percentage of the sunken grains than of the float- 
ing grains germinated. Germination tests conducted in 
the laboratory yielded the following results :— 


Percentage 
germinated after 
Doddabile Bhattia— 10 days 
Sunken grains “i vo ene 
” Floating grains = nae ves AB 
Chintamani Sannabhatta— ie == 
Sunken grains an ob Fl ° Smee 
Floating grains — as pees a ae 
ke 
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The results of these germination tests would seem, 
at first sight, to have very little practical importance for, 
where transplanting is done, only those seeds which germi- 
nate will eventually go over to the permanent plots. We 
| may, however, presuine with a good deal of probability 
| that where the percentage of germination is low even the 
| grains which do germinate will yield a smaller percentage 
| of strong, healthy seedings than where the germination is 

higher. The seeds used in the above experiment showed 
an astonishingly low germination percentage and it is 
possible that where grain of a high germination percentage 
is used the differences in yield might not be so pronounced. 
. On the other hand, the selecting out of heavier seeds 
should in any case produce a beneficial effect on the crop. 

If any benefit does actually accrue from the use of 

seed selected in this way, it must be because the seedlings 
thereby obtained are stronger and healthier. It seems 
practically certain that a more fruitful method of improv- 
ing a variety of paddy would be to start with individual 
strong plants of large yield and grow new strains from 
them, but this requires a great deal of painstaking and care- 
ful scientific work extending over a number of years and 
is quite beyond the powers of the average raiyat or land- 
holder of Mysore. On the other hand, the salt water 
method is a rough and ready method which can be used 
by all and, if it really does bring about an increase in the 
crop, that advantage will be yielded at once. 

The results of experiments extending over two sea- 
sons indicate clearly that selection of seed by the salt 
. water method does lead to an increase in the crop. This 
| is shown in the following table :— 


— TABLE IX. 


~ Doddabile Bhatts, 1910 |  Chintamani Sannabhatta 


ay ee Ree et (aie PR ee aT 
Yield in Ibs. | Per cent of Yield in Ibs. | Per cent of 


; | per acre | increase per acre increase 

, - [tS cs Sch Ge See eecea co ae 

- Caleu- Caleu- | Calea- Caleu- 
: / Actual lated Actual | lated ) Actual Falta Actual lated 
| Unselected seed | 1,000 / 990. | | 1,980 4,770 


SUMMARY OF CONCLUSIONS 29 


If we consider the increase in value of the crop per 
acre we get the following results :— 


j 
Increase by seed selec- 


| tion per acre Increase in value 


Actual | Calculated 


} : 
| “| 
| 


Actual | Calculated 


lbs. | lbs. | Re. a. Rs. a. 
Doddabile Bhatta 350 | 360 | ee 
Chintamani Sannabhatta 295 | 310 Bie ch 6 12 


| | | 

‘The expenses incurred in selecting the seed are almost 
negligible a few annas covering the cost of the salt, which 
may be used again, while the value of the discarded seed 
is very slight and it may, in any case, be used for eating or 
may be sold. 

It should be pointed out here that where seed thus 
selected is being used, the seed rate in the nursery should 
be reduced otherwise there is danger of the seedlings 
being injuriously affected by being too close together in 
the nursery. 

While these seed selection experiments are being con- 
tinued, the above results seem to be sufficiently conclusive 
to warrant the recommendation of this method of selecting 
more vigorous and healthy seed to the landholders and 
raiyats of Mysore in general. An effort will also be made 
to demonstrate its usefulness in different parts of the 
State during the coming year. It need hardly be pointed 
out that an increase in value of the paddy crop in Mysore 
of Rs. 6—7 per acre would mean an enormous increase to 
' the agricultural wealth of the State. 


SUMMARY OF CONCLUSIONS. 


1. With regard to paddy cultivation, the view that 
better results can be obtained by ploughing the land 
immediately after harvest than by leaving the land in 
stubble and ploughing in puddle immediately before trans- 
plantation, appears to be erroneous. 

2. Deep ploughing has not yielded uniformly better 
results than shallow ploughing in paddy fields and so can- 
not at present be recommended. A larger body of results 
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of experiments extending over several years more will be 
necessary before definite conclusions can be reached on 
this point. 

3. Green manuring can be recommended as a cheap 
and efficient method of increasing the fertility of paddy 
lands. Where two crops of paddy a year are raised it is 
necessary to sow the green manure seed in the paddy some 
one or two weeks before the harvest to allow for a suffi- 
cient period of growth. Both sunn hemp and cow pea 
can be recommended for use as green manures. 

4. Castor cake has not uniformly paid for itself as a 
manure for paddy in the experiments described here but 
a combination of small quantities of it with green manure 
would probably prove decidedly profitable. Other and 
cheaper poonacs might be profitably substituted for castor. 

5. Saltpetre is not a profitable manure for paddy 
and has produced no decided increase in the yield over 
unmanured plots. It has been used uniformly at a great 
loss. 

6. A complete artificial fertiliser composed of salt- 
petre, basic slag, potassium sulphate while producing a 
decided increase in the yield was, owing to the dearness 
of the manures, used at a great loss. 

7. In general it seems fairly clear that organic ma- 
nures rich in nitrogen which can be obtained cheaply or at 
a moderate price are the ones to be recommended for use 
in paddy cultivation. The results obtained by the use of 
milled fish in Madras bear out this statement. The use 
of costly artificial manures which, in the minds of many 
who have a smattering of information on agricultural sub- . 
jects, have a special virtue, cannot at all be recommended 
in the light of our present experience. The use of bone 
meal as a manure for paddy has been shown to be advan- 
tageous in other parts of India and in Japan and might 
be tried with advantage here especially in connection with 
green manures. The use of lime in small quantities along 
with green manures is also a question which will receive 
the attention of the Agricultural Department in. experi- 
ments now being planned. 

8. The results of the rotation experiments are not 
such as to yield us definite information. It seems 
probable, however, that the rotation of paddy with a suit- 
able leguminous crop would be profitable. 


_ 
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9. Thesalt water method of selecting paddy seed 
which is widely practiced in Japan appears to be a practical 
method for bringing about a decided increase in the yield 
which can be applied at very slight expense by any land- 
holder or raiyat in Mysore. 


SOME VARIETIES OF PADDY GROWN ON THE Farm. 


In addition to the regular experiments already de- 
scribed in this bulletin, some preliminary work has been 
done on the growth of a number of different varieties of 
paddy which have been collected from various parts of the 
State as well as from other parts of India. The area which 
could be set apart for this work has been so small that the 
results cannot be considered as at all definite. It has been 
thought advisable, however, to give these results here as 
certain conclusions can. with reason, be drawn from them. 
The varieties were, for the most part, put in in plots con- 
taining one-thirtieth acre which were manured with cattle 
manure at the rate of 9,000 lbs. (about 9 cart-loads) per 
acre. In the case of one variety, Kallamuthan, a dressing 
of 15,000 lbs. per acre was used. In addition, for com- 
parison the best yields that have been obtained on the 
Farm from the two local varieties, Chintamani Sanna- 
bhatta and Doddabile Bhatta are also given. These were 
obtained during the first year that crops were grown on 
the Farm after the land was acquired by Government and, 
in this case, the land was not given any manure at all. 
The accompanying table (Table X) gives the harvest’ 
results as well as the period of growth for each variety. 

For the sake of convenience the varieties may be 
divided up as follows:— 

1. Barly maturing varieties (Nos. 1-5) requiring at Bangalore 
about four months to mature. 

2. Medium and late-maturing varieties (Nos. 6-28) requiring 
roughly from four and a-half to six months to mature. These latter 
may be divided up according to quality, colour of grain, ete., as 
follows :—— 

(a) Inferior larger-grained varieties (Nos. 11, 18, 23,27 and 28). 

(b) Superior unscented varieties (Nos. 9, 10, 18, 14, 15, 19, 20, 
21, 22, 25 and 26). 

(c) Superior scented varieties (Nos. 6, 7, 8, 12, 16, 17 and 24). 


If we, first of all, consider the early maturing varieties 


a 
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TABLE X. 
VARIETIES OF PADDY GROWN ON THE HEBBAL FARM. 


{ 


| Place from which 2 ene wash sea 

No. Name . a Lae | taken to Ffalicest eal 

| Ibs. Ibs. 
1 | Kallamuthan (60 days’ paddy) = er 115 | * 2,430 
9 | Kuruvat as eee oS. eae 9,540 1,372 
| 3 | Garnda | Kolar srs 118 3,660 1,770 
4 | Bhangaratheege... -| Do ar 118 | 3,900 1,965 
5 | Aravadanallasambha = North Arcot ...| 118 5,160 1,890 
| 6 | Raskadam «4 — Provin- | 136 | 4,070 990 
7 | Nagpur, fine >. a Do ie 136 8,900 1,455 
8 | Ambemohur_... ..| Poona =| 144 7,250 2,875 
} 9 | Banku fe | Seringapatam ... 144 5,040 2,490 
rj 10 | Bankn (Shiyali) ... ... | Tanjore aes 144 6,000 2,880 
| | 11 | Byra si » | Kolar Pa ieee *" 6,180 3,060 
We 12 | Kamod | Poona | 3 ee 3,876 1,875 
t 13 | Putti Sanna ... | Seringapatam ... 144 4,560 1,980 
14 | Chintamani Sannabhatta ... | Local ae 154 14,880 3,610 
15 | Dharapura ...| Seringapatam...| 159 7,260 9,745 
: 16 | Sukhadas aC Do whe ae 4,500 1,680 
17 | Bhangarasarapani ... | Kolar a 159 2,940 1,055 
q 18 | Nirmunugade . | Do ne 169 | 7,820 2,962 
19 | Sakalati .. | Seringapatam... 159 6,600 2,685 
; 20 | Bhangarabhala ... .. | Kolar = 159 3,900 870 
21 | HaladiSanna ... .. | Sertugapatem... | 166 9,780 3,420 
22 | Gowri a Pr Do BS 166 7,500 2,480 
23 | Karikal a me Do = 166 7,500 1,770 
24 | Jeerige vas = Do = 166 5,640 2,040 
[ 25 | Kembuti ro a Do eee eT 11,460 3,265 
p= 26 | Pattasamanhalli... =i Do wa --179-~) “9,780 2,490 
| “97 | Kadai #: cai Do its 179 11,580 3,120 
ke 28 | Doddabile ree ..- | Local ey eas 10,685 8,795 
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(Nos. 1-5) we find that with the exception of the first 
(Kallamuthan), which was not grown during the same year 
and was given a very much heavier manuring, they have 
given yields decidedly below that obtained by the best of 
the later maturing ones. It must, in fact, be taken as 
fairly conclusive that the quick-growing paddies do not 
give a high yield and should be grown only where the 
supply of water is not sufficient to allow the later varieties 
to mature. 

Of the medium varieties (Nos. 6-13), four have given 
very good yields. Ambemohur was, however, tried on 
only a very small plot and so should not be considered, 
while Byra is a paddy of poor quality. The two different 
Bankus have, however, done quite well and of all the 
varieties which have a medium period of growth they are 
the only ones which can, at present, be recommended for 
trial by landholders and cultivators who require a paddy 
of good quality which gives a fair yield and requires only a 
medium period for maturing. 

The five and six months paddies which have been 
grown on the Farm have all been collected from different 
parts of the State. A number of them, notably Nos. 14, 
18, 21, 25, 27 and 28, have given good yields but none of 
these have shown any superiority in this respect over the 
two varieties locally grown. 

With regard to the varieties brought in from outside 
the State none of them has shown any marked superi- 
ority in yield over those grown in Mysore, with the 
exception of Banku obtained from Tanjore, while several 
of them were decidedly inferior in this respect. These 
results are, on the whole, in accord with those obtained in 
other parts of India where it has generally been found that 
varieties introduced from other parts have not done so 
well as those locally grown. It is necessary, therefore, to 
sound a note of warning in this connection as there is 
danger of much time and money being wasted by officials 
and Agricultural Associations in attempting to introduce 
such varieties without any preliminary testing. A much 
surer and scientifically sounder way of improving the pad- 
dies of Mysore, is by a careful selection carried out on 
indigenous varieties and the Agricultural Department 
hopes to take up this line of work in the near future. 


E.P.C. D 
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1. Earty MaturING VARIETIES. 


These took 115 to 118 days. The quality of the rice 
is inferior and the yield rather poor. Kallamuthan has 
done well in the summer season. The value of these 
varieties becomes apparent under small tanks that fill early 
in the monsoon and dry up too soon for crops that take a 
longer time to mature. One of the varieties has shown that 
these may not succeed when shown late in the season, as 
the late sowings resulted in the production of empty 
grains. In this class are included :— 


1. Aravadhanallasambha. 4. Garuda. 
2. Kallamuthan. 5. Bhangaratheege. 
3. Kuruvai. 


1. Aravadhanallasambha.—This was obtained from 
North Arcot and maturedin 118 days. It had a higher 
stand than all the other early maturing varieties and gave 
a cutting of 5,160 lbs. per acre. The ears were not pro- 
portionally large, giving a yield of only 1,860 lbs. of grain 
peracre. It yields a white rice. 

2. Kallamuthan—-This variety (Kallamuthan or 
sixty-day paddy) was triedon a larger scale on one-third 
acre. ‘The seed rate was 8} lbs. per acre. It matured in 
115 days and yielded 2,430 lbs. of grain per acre. This 
was a summer crop. It did not do well as a rain crop. 

It sometimes happens that tanks do not fill early 
in the season and the sowing is unusually delayed. ‘To find 
out whether this early maturing crop would answer well 
when sown late it was sown on the 5th September but pro- 
duced no seeds, the ears being almost all empty. 

As an upland paddy it also failed entirely. This 
variety was obtained from Erode (Coimbatore) and yields a 
white rice. 

8. Kuruvai.—This was obtained from Tanjore where 
it is usually sown mixed with Ottadai, a late maturing 
variety. When Kuruvai matures, the field is harvested 
and from the remaining Ottadai a second crop of rice is 
produced. On the Farm, only Kuruvai gave acrop while 
Ottadai failed entirely. | 

‘ Kuruvai is supposed to be a 90 day crop, but it oceu- 
_ pied 118 days at Hebbal. The yield was 3,540 lbs. of 
~ cuttings and 1,372 lbs. of grain and was the lowest 
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of all the early maturing varieties. The rice is red and 
coarse and is thus inferior in quality. 

4. Garuda.—This was obtained from the Kolar 
District and matured in 118 days. It is awned and has a 
dark skin with a mixture of yellow here and there. It 
thus presents two colours like “Garuda” or the Brah- 
miny Kite. It yields a red rice of inferior quality, but did 
better than Kuruvai, giving a yield of 1,770 lbs. of 
grain. 

5. Bhangaratheege.—This has a golden yellow husk 
and was obtained from Kolar. It matured in 118 days 
and yielded 3,900 Ibs. of cuttings and 1,965 lbs. of grain. 
The grain is white and looks almost like that of Arava- 
dhanallasambha from which it can scarcely be distin- 
guished. 


2. Mepium AND LATE MATURING VARIETIES. 


(a) Inferior large-grained varieties. 


Of these the Farm has tried :— 


1. Byra. 4. Kaddi. 
2. Nirmunagade. 5. Doddabile. 
3. Karikal. 


1. Byra—tThis is an early maturing red rice and 
is consumed by the poorer classes. It matured in 144 
days and has given a high yield, 3,060 lbs. of grain per 
acre. It can also be sown dry and grown as an upland 
paddy. It is preferred and grown largely because it matures 
early, yields well under indifferent conditions and does 
not suffer much from insufficiency of water. This is 
grown both in Bangalore and Kolar Districts. The trial 
seed was from Kolar. 

2. Nirmunagade.—-This is a coarse red variety, got 
from Kolar. The peculiarity of this is that it can be 
grown in tank beds or areas that become submerged. The 
seed has to be sown when the land is fairly moist and 
not swampy and, if the plants are a few inches high, no 
amount of water will injure the crop. It is said that it 
will grow above the water level even when the water is 
8 feet deep. People are known to have harvested the 
crop in ferries. It is something like the ‘peo ie of 
E..P, C, D 
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Burma. It took 159 days and yielded 2,962 lbs. of grain 
per acre. 

3. Karikal.—This is an inferior rice with a dark 
husk, obtained from Seringapatam. It took 166 days and 
gave the poor yield of 1,770 lbs. of grain per acre. It is a 
red rice. 

4. Kaddi.—This is a white coarse-grained variety 
got from Seringapatam. The rice becomes badly broken 
during hulling. It took 179 days and yielded well, i.e., 
3,120 lbs. of grain per acre. 

5. Doddabile.—This is the local white-grained var- 
iety. The grains are large. It took 180 days and the best 
yield on the Farm was 3,795 lbs. of grain per acre. It can 
be sown dry and can also be grown as an upland paddy. 
Tried as an upland paddy it took 183 days and yielded 809 
Ibs. of grain per acre. This shows that without a fair 
quantity of water it attains only a precarious growth. 


(6) Superior unscented varieties. 


The following have been tried on the Farm :— 


1. Banku. : 6. Haladi sanna. 

2. Pulli sanna. 7. Gowri. 

3. Dharapura. 8. Kembuti. 

4. Sakalati. 9. Pattasamanahalli. 

5. Bhangarabala. 10. Chintamani sannabhatta. 


1. Banku.—Two samples of this variety were got, 
one from Shiyali in Tanjore and the other acclimatised at 
Seringapatam. The Shiyali seed produced 2,880. Ibs. of 
grain and that from Seringapatam 2,490 lbs. of grain per 
acre. It matured in 144 days. It has along grain and 
the rice is as long as that of Singapur sold in the bazaar. 
It gets somewhat broken during hulling, is the coarsest 
of _ superior types of rice and has a light coloured 
husk. 

2. Pullisanna.—A superior variety got from Seringa- 
patam. It has yielded poorly giving 1,980 lbs. of grain 
per acre. It is also a long-grained variety and finer than 
and superior to Banku. It has a golden yellow husk. 

3. Dharapura.—This is a variety that was originally 
introduced from Dharapura (Coimbatore) in South India 
into Seringapatam and was got for trial in the Farm from 


~ the latter place. It matured in 159 days and yielded 


2,745 lbs. of grain per acre. 
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4. Sakalati.—This was got from Seringapatam. It 
is the best of the lot in quality and has a reddish hull 
which gives to it the name “Sakalati” (red broad-cloth 
used as a blanket). It took 159 days giving a yield of 
2,685 lbs. of grain per acre. 

5. Bhangarabalai—An awned variety, got from. 
Kolar, did very badly on the Farm ; it yielded only 870 Ibs. 
of grain per acre, though occupying a period of 152 days. 
It derives itsname from its havinga yellow husk and 
awn. ' 

6. Haladisanna.—This is a fine-grained variety 
got from Seringapatam which produced the high yield of 
3,420 lbs. of grain per acre. Considering the quality of 
the rice, it is probably the best of all the varieties tried on 
the Farm. It matured in 166 days and has a yellow husk; 
hence the name “ Haladi”’ (yellow) is given to it. 

7. Gowri.—This is a small-grained variety, obtained 
from Seringapatam. The period of growth was 166 days 
and the yield 2,430 lbs. of grain per acre. The grains are 
small and flat and not so plump as those of the other 
varieties. 

8. Kembuti.—Kembuti or the red-tipped as the 
name implies, got from Seringapatam, yielded next to 
Haladisanna. Though taking 179 days, it has yielded 
3,255 lbs. of grain per acre. The grains are of the flat 
and round type and are thus not much esteemed for 
quality. 

9. Pattasamanahalli.—This was got from the village 
of that name in the Seringapatam Taluk. It produeed a 
rank growth of leaf but did not yield so much grain. Be- 
sides it was damaged somewhat by birds and some grain 
was lost thereby. On account of these causes, the yield 
was brought down to 2,490 lbs. per acre. It took 179 days 
for its growth. 

10. Chintamani Sannabhatta.—Also called Bhan- 
garakaddi Sannabhatta. This was originally brought in 
from Chintamani but has now been locally acclimatised. 
It can be grown both in the rainy and summer seasons. 
It took 154 days and yielded at its best 3,610 lbs. of 
grain per acre. It has a yellow skin and an elongated 
shape and has hence been given the name ‘“ Bhangara- 
kaddi.” ai 
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(c) Scented varieties. 


These have a peculiar odour when cooked and are 
very much liked by some people. They also fetch high 
prices. Their yields have, however, for the most part been 
low even where the variety has taken 166 days to come to 
maturity. Under this class come:— 


1. Raskadam. 5. Sukdas. 

2. Nagpur fine. 6. Bhangarasarapani. 
3. Ambemohur. 7. Jeerige. 

4. Kamod. 


1. Raskadam.—Obtained from the Central Provinces. 
The grains are small and have a reddish spot on the bull. 
The rice is fine and superior. The yield was only 990 lbs. 
of grain per acre and the period of growth was 136 days. 
The rice is of the round type. 

2. Nagpur fine—This is an awned variety which 
was got from Nagpur and is supposed to grow without 
much water. The rice is of the elongated type, fine and 
very superior. It yielded only 1,455 Ibs. of grain per acre. 
The period of growth was 136 days. Tried as an upland 
paddy in the rainy season in the garden area, it failed 
entirely even when irrigated during the breaks in the 
monsoon. In the summer season, it was manured with 
1,000 Ibs. of white castor and 10,000 lbs. of farm yard 
manure and was irrigated every fourth day. Under these 
conditions it produced 2,537 lbs. of grain per acre. 

3. Ambemohur.—This was obtained from Poona and 
is one of the best rices grown in the Bombay Presidency. 
It took 144 days and yielded 2,875 Ibs. of grain. It ranks 
first among the scented varieties. As it was tried on a 
very small area, the results cannot be accepted as at all 
conclusive. The rice is fine-grained and superior and be- 
longs to the round type. It is, however, coarser than 
Sukdas, Bhangarasarapani and Jeerige. 

4. Kamod.—This was also obtained from Poona. It 
is the coarsest-grained amongst the scented varieties. The 
rice is of the elongated type and though perhaps on a par 
with paddies of the unscented superior class, is inferior to 
the other scented rices. The yield was also poor, being only 
1,375 lbs. of grain per acre. The period of growth was 
144 days. Tried, as it was, on a very small area, the 
results require further confirmation. 
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5. Sukdas.—This is a fine-grained, scented rice got 
from Seringapatam ; it took 159 days giving a poor yield of 
1,680 Ibs. of grain. The hull is light-coloured and the 
rice white. The grain is more elongated than those of 
Bhangarasarapani and Jeerige. 

6. Bhangarasarapani,—This is an elegant-looking, 
fine-grained, scented variety got from Kolar. The husk is 
reddish. It took 159 days and gave the poor yield of 1,055 
Ibs. per acre. The rice is of the round type and being the 
smallest of the varieties has a most prepossessing appear- 
ance. It, in common with Jeerige, will bring the highest 
price. 

7. dJeerige.—A variety greatly resembling the above, 
was got from Seringapatam. It took 166 days and yielded 
2,040 Ibs. of grain. 


APPENDIX. 


SoME RESULTS OF DEMONSTRATIONS OF GREEN MANUR- 
ING AND SINGLE SEEDLING TRANSPLANTATION IN 
Kapur AND SHIMoGA DIsTRICTs. 


As a result of a tour of inspection in the western part of the State 
during the autumn of 1910, it was decided to carry out demonstrations 
of single seedling transplantation and green manuring for paddy at 
various centres in the western part of Kadur District and the south- 
western part of Shimoga District. Later in the spring of 1911, similar 
work was taken up in co-operation with the Kadur District Agricultural 
Association in villages in the neighbourhood of Chikmagalur. The re- 
sults are, at the time of going to préss, only partially available but as 
those which have been received are decidedly interesting I have thought 
it desirable to include them here. 


Single Seedling Transplantation. 


The areas that were available for single seedling transplantation 
were usually small but, as far as possible, areas of about one-tenth acre 
were selected. These have, in each case, been compared with equal 
areas near by which have been transplanted according to the local custom. 
The number of seedlings usually planted together differs very greatly 
in different parts, varying from about seven seedlings per bunch at 
Yedahalli to about forty per bunch at Agumbe. The reason usually 
given for planting such a large number of seedlings together is the 
danger of the seedlings being washed away by the heavy monsoon 
rains. In only one ease was this difficulty experienced in the single 
seedling plots, viz., at Nalur where replanting had to be done. It 
must be remembered, however, that where one officer has to conduct 
demonstrations of this character over a tract over thirty miles wide he 
cannot stop and choose the most favorable weather for transplanting 
in any one place. ~ 

The following table gives the results of the single seedling trans- 
plantations as far as they are up to the present available — 


AS 
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good deal of their value. However, in the other cases the difference 
in yield has been quite sufficiently marked to show clearly the superi- 
ority of single seedling transplantation and many of the landholders on 
whose lands these demonstrations were carried out have expressed 
their intention of going in for this method of planting on a larger scale 
during the coming season. 


Green Manuring Demonstrations. 


The green manuring demonstrations were carried out on a larger 
scale, an acre being sown with the green manure seed (Sunn hemp) in 
all cases where the returns are at present available. The plots given 
by the owners for sowing the green manure seed were usually very 
poor ones that had had little or no manure the previous year. In the 
demonstrations here recorded, the green manure seed was sown almost 
immediately after the paddy harvest in December-January and was 
ploughed in after the early spring rains. In other cases, the green — 
manure was sown after the early spring rains und ploughed in a week 
or so before transplantation. In the extreme west of the State, the 
early spring rains are rather uncertain and where there has been a de- 
lay in sowing the green manure crop owing to failure of early rains, it 
is likely to be drowned out by the heavy monsoon rains in the first or 
second week of June. This is the reason why the seed was sown soon 
after the harvest of the paddy. 

The available results are given in the following table :— 


i : zs Yields on cheek 
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..,. | Period | green- manured plots plots ante moe. 
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Acres Ibs. lbs. 
Yedahalli...| 178 1 17,416 Noe 12,432 3 
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abala |. | 188 1 5,627 | 3,060 | 3/376 
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It will be noticed that yield of grain for only a part of the plots is 
given. ‘This is because, at the time of going to press, threshing has 
not been completed and the yield for the other plots is, therefore, not 
yet available. 

A word of explanation with regard to the manuring of the check 
plots in this series of demonstrations is necessary. These check plots 
were not ones that received no manure whatever but ones which received 
cattle manure at the rate of 8 to 12 cart-loads per acre. So the results 
of the application of green manure are even greater than are indicated by 
the figures. The fact must be emphasized that it is only in very rare 
cases that a landholder or raiyat has or is able to obtain sufficient cat- 
tle manure to manure all his paddy land in any one year and it is, in 
fact, a usual custom to apply the cattle manure to one-third or one-half 
the area to be planted in paddy and then the following year or years to 
manure that part which was not manured the year before. In this 
way, the land receives an application of manure once every two or 
three years. Thus we see that, even if the green manure produced no 
greater effect than the cattle manure, still its use would be of great 
value for, by means of it, agriculturists are enabled to manure all their 
os land every year and thus can keep it ata high state of fertility. Proba- 

a bly the best plan would be to apply the cattle manure at the rate of 
about fifteen cart-loads per acre to as much land as can be treated with 
the stock available agd to sow a green manure crop on the remaining 
paddy land. Inor to preserve a green crop from the depredation 
of wild beasts, which are, of course, more numerous in the western 
che part of the State, it is necessary to put a fence around it and the plan 

= suggested above would reduce the cost of fencing in any one year to 
the lowest amount possible. The cost of fencing has been variously 
estimated at from Rs. 3 to Rs. 5 per acre. The latter figure is cer- 
tainly too high and it must also be remembered that when once fene- 
ing materials have been gathered they can be kept and used year after 
year. Even with the cost of fencing at Rs. 5 per acre I feel certain 
“that the growing of a green manure crop would pay. It is possible, 
~ however, that it would pay better in those parts where danger of 
damage by wild beasts is great, to sow an inedible leguminous weed, 
like Crotolaria striata even though it does not add as much nitrogen to 
the soil. Tests to settle this point will be carried out during the com- 
ing season. 

“The results of this demonstration work must be considered as 
yery satisfactory, both as regards green manuring and single seedling 
transplantation. The results from the remaining plots in villages near 
Chikmagalur, where the harvest has not yet been completed, promise to 

be equally satisfactory. ‘This extremely important work will be con- 
tinued and extended just as rapidly as the staff available for the pur- 
~ pose will admit and efforts are being made to'enlist the co-operation of 
_ Agricultural Associations and individual landholders to as great an 

extent as possible. 

A still more striking example of the beneficial effects of green 
manure for paddy is given by some results just obtained on the Farm. 
~ Inthe case of two very uniform plots on which paddy is being grown 

in rotation with sugar cane, one plot was sown with cow pea as a 
_ green manure while the other was left unmanured, The green cuttings 
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of cow pea amounted to 10,900 Ibs. per acre and the resulting yield 
of paddy was at the rate of 2,830 lbs. of grain per acre. On the un- 
manured plot, the yield of paddy was only 1,320 lbs. of grain per acre, SO 
in this case the sowing and ploughing in ofa green manure crop has 
more than doubled the yield of paddy. In this case of course, only one 
crop of paddy was taken from the land in a year, so that the green 
manure crop had a very much better opportunity to grow than was 
the case with the experiments mentioned in the body of this 
bulletin. 


————— 


